The photophysical properties of a set of benzimidazoles bearing thiophene, pyrrole and furan at position 2 were evaluated by UV-vis absorption and fluorescence spectroscopy in 
Introduction
Heterocyclic systems containing in its structure potential chelating atoms and groups have the ability to act both in the recognition of ions and in the signalling of the recognition event because, variation of their absorption/fluorescence properties may occur upon complexation.
Benzimidazole and its derivatives have been studied in ion recognition systems that display colour changes or fluorescence quenching or enhancement upon binding. Absorption and emission spectra were acquired in a Shimadzu UV/2501PC spectrophotometer and a HORIBA Jobin Yvon FluoroMax-4 spectrofluorometer, respectively. Emission spectra were measured by excitation at the wavelength of maximum absorption for each compound.
Results and discussion

Photophysical study of benzimidazoles 1a-c
The structure of the studied benzimidazoles 1a-c is shown in Figure 1 . (maximum absorption wavelengths, λ abs ; molar extinction coefficient, ε; maximum emission wavelength, λ em ; relative fluorescence quantum yield, Φ F ; Stokes' shift, ∆λ) are presented in Table 1 . Relative fluorescence quantum yields were calculated using 9,10-diphenylanthracene as fluorescence standard (Φ F = 0.95 in ethanol). 
Spectrophotometric and spectrofluorimetric titrations of 1a-c with metal cations
The modification of benzimidazole through the introduction of different heterocycles at its position 2 was expected to provide additional binding sites for a variety of metal cations the interaction of benzimidazoles 1a-c with these cations was evaluated through UV-vis and fluorescence spectroscopies in spectrophotometric and spectrofluorimetric titrations in acetonitrile.
Spectrophotometric titrations revealed that no changes were seen in the absorption spectra of benzimidazoles 1a-c after addition of up to 200 equiv of the different cations, but significant changes occurred to the fluorescence spectra.
For benzimidazole 1a in the spectrofluorimetric titrations with Fe 3+ and Hg 2+ there was a slight increase of the fluorescence intensity with a few equiv of these cations (a chelation enhancement of fluorescence, CHEF effect), which was followed by a decrease of the fluorescence intensity (a chelation enhancement of quenching, CHEQ effect). In Figure 3 it can be seen that benzimidazole 1a was more sensitive to Fe 3+ when compared to Hg 2+ : a total fluorescence quenching occurred after addition of 250 equivalents of Fe 3+ , whereas 280 equiv of Hg 2+ were necessary for a 70% of quenching. Figure 5 ). Upon addition of 5 equiv of Cu 2+ , the band at 340 nm suffered a 50% fluorescence quenching, and a new band at 371 nm had a slight 35% increase in fluorescence, reaching a plateau ( Figure 5 ). The sensitivity of benzimidazoles 1a-c can be compared qualitatively using as criteria for sensitivity the number of cation equivalents necessary to achieve the highest fluorescence quenching, until reaching a plateau (Table 2) . 
Conclusions
The set of benzimidazoles bearing thiophene, pyrrole and furan 1a-c are highly emissive, with good fluorescence quantum yields (Φ F = 0.40 for 1a; Φ F = 0.48 for 1b and Φ F = 0.51 for 1b) in acetonitrile. Through spectrophotometric and spectrofluorimetric titration with several metal cations it was concluded that benzimidazoles 1 show higher sensitivity and ability to 
